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(54) Control interface for electronic device 



(57) Input interface for an electronic device, com- 
prising a touch-sensitive input detection layer(102), and 
an input sensor (201 ) connected to said layerfor detect- 
ing touch-generated capacitance variations in said de- 
tection layer, wherein said detection layer is transparent, 
and in that a polymer layer (1 03) of a polymer light emit- 



ting diode (PLED) is disposed under said detection layer 
and devised to emit light through said detection layer. 
Said polymer layer is preferably sandwiched between a 
pair of conductive electrode layers (1 02, 1 04) of said pol- 
ymer light emitting diode, wherein said detection layer 
forms one of said pair of electrode layers. 
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Description 

Field of the invention 

[0001] The present invention relates to man-machine 
interfaces for electronic devices, and more specifically 
to data input interfaces for e.g. data communication or 
processor devices, such as mobile phones and comput- 
ers, or electronic media players or recorders. In partic- 
ular, the invention relates to touch-sensitive input devic- 
es. 

Background 

[0002] The use of electronic devices with control input 
capabilities, such as computers, mobile phones, and au- 
dio/video equipment, has had enormous development 
in the world in the last decades. Traditionally, keyboards 
or keypads have been used for entering data and control 
commands into such electronic equipment. Auxiliary in- 
put means include joysticks or jog balls, and voice-con- 
trolled systems. Data output from the electronic devices 
is mainly provided by means of displays, on which im- 
ages, text, and numbers are visualised. 
[0003] A lot of effort has been made in making smaller 
electronic devicesph "particularfor portable use, such 
as mobile phones, laptop computers, Personal Digital 
Assistants (PDA), mp3 players, and so on. Much help 
has been obtained from the miniaturisation of electronic 
components and the development of more efficient bat- 
teries. In mobile communications, the communication 
systems have gone from analogue to digital, and at the 
same time the dimensions of the communication termi- 
nals have gone from briefcase size to the pocket size 
phones of today, in only a couple of decades. Numerous 
manufacturers now offer pocket-sized terminals with a 
wide variety of capabilities and services, such as pack- 
et-oriented transmission and multiple radio band cover- 
age. Still today, mobile phones are getting smaller and 
smaller and the size is generally considered to be an 
important factor for the end customer. Built-in antennas 
of different types have eliminated the need for protrud- 
ing antenna elements. At the same time, terminals are 
becoming increasingly capable of performing more ad- 
vanced functions and services, both due to the devel- 
opment of the terminals and the network systems. The 
development of new transmission schemes, the so- 
called 3 rd generation mobile system currently being im- 
plemented and the 4 th generation to be expected within 
ten years, also provides the possibility to convey more 
advanced data to the wireless communication termi- 
nals, such as real time video. 
[0004] Regarding mobile phones as well as portable 
computers and media players, the end users have a 
number of conflicting requirements. Basically, the de- 
vice should be as small and light-weight as possible. 
Furthermore, it should provide more and more ad- 
vanced functions, have a long battery time, and have a 



user-friendly interface. Still, there is only so ^chsjaape 
in an electronic device, and in order to be competitive 
the elements of the devised must be carefully packaged. 
[0005] In recent years, the use of touch-sensitive de- 

5 vices for Input Interfaces has increased rapidly. A trend 
within the fields of electronic equipment is to implement 
larger displays serving as data output interfaces, which 
is particularly interesting with radio transmission 
schemes which make it possible to transmit and present 

io video. Furthermore, such displays are also often touch- 
sensitive and serve as data input interfaces, preferably 
operated by means of a pen-like stylus. Touch-sensitive 
input means are also used without combination with out- 
put means, such as in the iPOD MP3 player from Ap- 

1S pie®. This particular state of the art device is devised 
with a ring-shaped input area, which may be used for 
scrolling menus by moving a finger in contact with the 
surface. By dividing the ring-shaped surface in sector 
portions, each sector portion may represent one step in 

20 a scrolling function. 

[0006] Touch-sensitive input devices may e.g. work 
with capacitive technology, where a particular portion of 
an input surface comprises an electrode of a conductive 
material. As a user's fingertouches orcomes sufficiently 

25 near the electrode, the capacitance of the electrode 
" ' changesT^^crTchange is] picked up by a capacitance 
sensing circuit. 

[0007] A man machine interface which involves the 
combination of an input device with an output device in 

30 a touch-sensitive display is generally experienced as 
very user friendly, particularly due to the intuitive corre- 
lation between data input and data output. However, 
such a touch-sensitive display typically Involves a rela- 
tively large display, compared to a pure output display. 

35 Furthermore, displays are relatively expensive compo- 
nents compared to keypads, and with increased display 
dimensions comes higher production cost. 

Summary of the invention 

40 

[0008] it is an object of the present invention to pro- 
vide data input means for electronic devices, such as 
mobile phones, PDA's, laptop computers, and media 
players, which has an intuitive and userfriendly design. 

45 Furthermore, it is an object to provide a design for data 
input means which is suitable for implementation in 
compact portable electronic devices, implying that ad- 
vantageous aspects are small size and low weight. 
[0009] According to afirst aspect, this object is fulfilled 

so by an input interface for an electronic device, comprising 
atouch-sensitive input detection layer, and an input sen- 
sor connected to said layer for detecting touch-generat- 
ed capacitance variations in said detection layer. Ac- 
cording to the invention, said detection layer istranspar- 

55 ent, and in that a polymer layer of a polymer light emit- 
ting diode is disposed under said detection layer and 
devised to emit light through said detection layer. 
[0010] Preferably, said polymer layer is sandwiched 



40 



3 



EP 1 589 407 A1 



4 



between a pak of conductive elect rode layers of said 
polymer light emitting diode, wherein said detection lay- 
er forms one of said pair of electrode layers. 
[0011] In one embodiment, said detection layer is an 
anode for said light emitting diode. 
[0012] In a preferred embodiment, said detection lay- 
er comprises an indium-tin-oxide substrate. 
[0013] In one embodiment, said polymer layer com- 
prises an undoped conjugated polymer. 
[001 4] Preferably, said input sensor is coupled to said 
detection layerthrough a DC-voltage blocking capacitor. 
[0015] In one embodiment, said detection layer is 
coupled to a switch , which switch is coupled to said input 
sensor and to a drive unit for said polymer light emitting 
diode, which switch is devised to switch between con- 
necting said detection layer to either said input sensor 
or said drive unit. 

[0016] Preferably, a transparent protective layer is 
disposed over said detection layer. 
[0017] In one embodiment, a control unit is connected 
to said input sensor and to a drive unit for said polymer 
light emitting diode, which control unit is devised to con- 
trol said drive unit to activate light emission from said 
polymer light emitting diode dependent on an input sig- 
nal sensed by said input sensor. 
[0018] Preferably, said detection layer comprises a 
plurality of separate segments representing separate in- 
put areas. 

[0019] In one embodiment, a continuous polymerlay- 
er of said polymer light emitting diode is disposed under 
said plurality of separate segments of the detection lay- 
er. 

[0020] In an alternative embodiment, separate poly- 
mer layer portions are disposed under said plurality of 
separate segments of the detection layer. 
[0021 ] According to a second aspect, the object of the 
present invention is fulfilled by an electronic device com- 
prising an input interface, said interface including a 
touch-sensitive input detection layer, and an input sen- 
sor connected to said layer for detecting touch-generat- 
ed capacitance variations in said detection layer. Ac- 
cording to the invention, said detection layer is transpar- 
ent, and in that polymer layer of a polymer light emitting 
diode is disposed under said detection layer and de- 
vised to emit light through said detection layer. 
[0022] Preferably, said polymer layer is sandwiched 
between a pair of conductive electrode layers of said 
polymer light emitting diode, wherein said detection lay- 
er forms one of said pair of electrode layers. 
[0023] Furthermore, the electronic device is prefera- 
bly devised with any of the features mentioned above. 
[0024] In one embodiment, said electronic device in- 
cludes a radio communication terminal. 
[0025] In another embodiment, said electronic device 
includes a media player. 



Brief dascriptloivef »the drawings 

[0026] The present invention will now be described in 
more detail with reference to preferred embodiments, 
5 given only by way of example and illustrated In the ac- 
companying drawings, In which: 

Fig. 1 schematically illustrates the basic structure 
of a type of polymer light emitting diode on which 
io an embodiment of the invention may be based; 

Fig. 2 schematically illustrates an embodiment of an 
input interface according to the present invention; 
Fig. 3 schematically illustrates another embodiment 
of an input interface according to the present inven- 
ts tion; 

Fig. 4 schematically illustrates a portion of one em- 
bodiment of an input interface comprising plural in- 
put areas; 

Fig. 5 schematically illustrates a portion of another 
20 embodiment of an input interface comprising plural 
input areas; 

Fig. 6 schematically illustrates a portion of yet an- 
other embodiment of an input interface comprising 
plural input areas; and 
25 Fig. 7 schematically illustrates an electronic device 
incorporating an embodiment of an input interface 
according to the present invention. 

Detailed description of preferred embodiments 

30 

[0027] The present description relates to the field of 
input interfaces for electronic devices, such as data 
communication and processing devices, radio commu- 
nication terminals, and media players. The electronic 
35 devices referred to in this disclosure includes all mobile 
equipment devised for radio communication with a radio 
station, which radio station also may be mobile terminal 
or e.g. a stationary base station. Consequently, the term 
terminal includes data communication devices such as 
40 mobile telephones, pagers, communicators, electronic 
organisers, smartphones, PDA:s (Personal Digital As- 
sistants) and DECT terminals {Digital Enhanced Cord- 
less Telephony). The invention is also applicable to com- 
puters, e.g. laptops, which are included in the electronic 
45 device used herein. Although the invention is particular- 
ly suitable for portable devices, where low weight and 
small dimensions are relevant parameters, the invention 
may equally well be included In stationary devices, such 
as desktop computers, wire-bound telephones, hi-fi 
so equipment, and so on. Furthermore, it should be em- 
phasised that the term comprising or comprises, when 
used in this description and in the appended claims to 
indicate included features, elements or steps, is in no 
way to be interpreted as excluding the presence of other 
55 features elements or steps than those expressly stated. 
[0028] Preferred embodiments will now be described 
with reference to the accompanying drawings, 
[0029] Fig. 1 illustrates a polymer film light emitting 
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diode 100. the technology of whjch is used In the present 
invention. Such a type of device is generally referred to 
as a Polymer Light Emitting Diode PLED, or an Organic 
Light Emitting Diode OLED. PLED is a backlighting, il- 
lumination and display technology which has had an 
enormous development during recent years, and the ba- 
sic function is described with reference to Fig. 1. A PLED 
comprises a thin layer 1 03 of polymer, preferably an un- 
doped conjugated polymer, which is sandwiched be- 
tween an anode 1 02 and a cathode 1 04. Examples of 
polymers which have been used in different applications 
include poly-p-phenylene vinylene (PPV), poly-p-phe- 
nylenebenzobisthiazole (PBT) and poly-p-phe- 
nylenebenzobis- oxazole (PBO). The polymer of layer 
103 emits light when exposed to electricity. When elec- 
trons e- and holes h+ are injected respectively from cath- 
ode 1 04 and anode 1 02 into the molecular polymer layer 
or layers 1 03 by means of a bias voltage supplied by a 
DC driver unit 1 05, these two types of carriers migrate 
towards each other and a fraction of them recombine to 
form light emission. 

[0030] At least one of the electrodes 1 02 , 1 04 is trans- 
parent to the emitted light, in general the anode 1 02. In 
one typical embodiment, anode 102 is a substrate of 
transparent indium-tin-oxide (ITO), whereas the cath- 
ode 104 may be a layer of aluminium. In various types 
of PLEDs described in the prior art, additional layers of 
material may be included between the electrodes 1 02, 
104, e.g. for enhancing the electron orthe hole injection 
efficiency. It has for instance been proposed to insert a 
thin layer of LiF, AI203 or Ca between polymer layer 1 03 
and cathode 1 04 to enhance the electron injection effi- 
ciency. A transparent protective layer 1 01 is preferably 
applied over the anode 102. In reality, the protective lay- 
er 101 is often a glass substrate, whereas the ITO sub- 
strate is used as a base on which the other layers are 
applied by spinning and evaporation deposition, in a 
manner well known to the skilled person. 
[0031 ] Fig. 2 illustrates an embodiment of an input in- 
terface according to the invention. The input interface 
involves a touch-sensitive detection input layer 102, 
which is connected to an input sensor 20 1 . In a preferred 
embodiment, detection layer 1 02 is a conductive elec- 
trode and input sensor 201 is devised to apply an alter- 
nating current AC to the detection layer 102, which 
forms part of a tuned circuit with a certain resonance 
frequency. When a user touches or places e.g. a finger 
near the outer surface of the input interface, which outer 
surface is defined by detection layer 1 02 or in a pre- 
ferred embodiment by a protection layer 1 01 , the capac- 
itance of detection layer 102 is affected. The change in 
the capacitance will in turn affect the tuned circuit, and 
by monitoring the frequency or the frequency shift of the 
AC current, input sensor 201 may detect input by touch- 
sensing. 

[0032] According to the invention, the input interface 
further includes a PLED, or OLED, devised to provide 
backlighting from behind the detection layer. The PLED 



inc^djs a polymer layer 103, an upp er electrode 102 
which is transparent, and a lower electrode 104. Prefer- 
ably, upper electrode 1 02 is an anode and lower elec- 
trode 104 is a cathode, but the opposite is also possible. 

s The electrodes 102 and 104 are connected to a driver 
unit 105, devised to apply a DC voltage over polymer 
layer 103, such that light is emitted though the transpar- 
ent upper electrode 102 and the protective layer, indi- 
cated by arrows in the drawing. Protective layer 101 

10 may, as mentioned above, be made of glass, but in a 
preferred embodiment a layer of transparent plastic is 
preferably used. By using PLED technology for back- 
lighting and capacitance-dependent input touch sens- 
ing, an input interface is obtained which is compact with 

'5 a low profile and low weight. Furthermore, both the 
touch-sensitive input detection layer 1 02 and the PLED 
are thin and flexible, and the combination of these ele- 
ments may therefore be used for creating curved inter- 
faces with built-in backlighting. The PLED is preferably 

20 applied on a support substrate 204. For an embodiment 
where an electronic unit includes a traditional keypad as 
an auxiliary input interface, support substrate 204 may 
be a keypad math on which keys of the keypad are at- 
tached according to the prior art. 

25 [0033] According to a preferred embodiment of the in- 
vention, upper electrode 1 02 of the PLED is used as the 
detection layer for input detection. This way, fewer com- 
ponents or layers are needed, which saves space and 
potentially also production cost and production time. 

30 Preferably, detection layer 1 02 is connected to input 
sensor 201 over a DC-voltage blocking capacitor 203, 
such that the DC coupling of driver unit 1 05 is not con- 
nected to input sensor 201 . 

[0034] In a more advanced version of this embodi- 
35 ment, a control unit 202 is connected to correlate sensed 
input with light emission. Control unit 202 may e.g. form 
part of a microprocessor system with associated oper- 
ating system and application software. Preferably, con- 
trol unit connects to both input sensor201 and the PLED 
40 driver unit 105. In one embodiment, control unit 202 is 
devised to: 

detect if an input signal has been sensed by input 
sensor 201, i.e. if a user has touched or nearly 
45 touched an input surface defined by the coverage 
of detection layer 1 02; 

trig driver unit 1 05 to apply a DC voltage over elec- 
trodes 102 and 104 upon such detection; 
wherein touch-generated input causes lighting of 
so the input surface. 

[0035] In a variant of that embodiment, sensed input 
may be used to alter the colour of the emitted light, i.e. 
the wavelength. Yet another option is for control unit 202 
to turn off the PLED upon detected input, or to turn to a 
blinking light. 

[0036] In anycase, these embodiments of the present 
invention bring about a very direct feedback. 
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[0037] Ftg. 3 illustrates a variant of tne dmtsetnmBm 
of Fig. 2. Like elements otthe PLED, including the com- 
bined electrode and detection layer, are the same as in 
Fig. 2, wherefore no reference markings have been in- 
cluded. The capacltive coupling 203 has been left out, 
but may optionally be included. In this embodiment, the 
input sensor 201 and the driver unit 105 for the PLED 
are connected in a different way.. More specifically, a 
common connection to detection layer/electrode 102 is 
used, which saves wiring. A fast multiplexing switch 301 
is connected to the common detection layer 1 02, which 
switch in turn is connected to driver unit 105 and to input 
sensor 201 . According to this embodiment, switch 301 
is devised to switch between driving the PLED and ap- 
plying an AC for detecting input signals. As for the em- 
bodiment of Fig. 2, a control unit 202 may be employed 
forcorrelating input signals with light emission by means 
of the PLED. 

[0038] Fig. 4 illustrates the PLED with its upper elec- 
trode 102 used also for input signal detection, without 
the associated circuits shown in Figs 1-3, for the sake 
of simplicity. Fig. 4 illustrates how a single polymer layer 
103 is used with a single cathode 104, and two different 
anodes 401 and 402. A common protective layer 101 is 
applied over both anodes 401 and 402. As an optional 
feature, Fig. 4 further illustrates a raised rib 403 in the 
upper protective layer 1 01 , indicating a border between 
electrodes 401 and 402. This feature may be included 
to distinguish separate input areas. An alternative to a 
rib may be a groove. 

[0039] Fig. 5 shows an embodiment similar to that of 
Fig. 4, but where separate polymer layers 501 and 502, 
respectively, are used under separate electrodes 401 
and 402, respectively. In the embodiment of Fig. 5, a 
common cathode 1 04 is still used. 
[0040] Fig. 6 illustrates yet another embodiment sim- 
ilar to that of Fig. 5, with separate polymer layers 501 
and 502 used under separate electrodes 401 and 402. 
In the embodiment of Fig. 6, separate cathodes 601 and 

602, respectively, are also used ..... . 

[0041] Anodes 401 and 402 are, in the embodiments 
of Figs 4-6, connected to separate input sensors, op- 
tionally to different ports of a common input sensor. In 
the same manner, anodes 401 and 402 are connected 
to different DC drivers or different ports of a common 
DC driver. Furthermore, separate connections accord- 
ing to the embodiment of Fig. 2 may be used, or con- 
nections through switches according to the embodiment 
of Fig. 3 may be used. The rib 403 in Fig. 4 may of course 
also be used in the embodiments of Figs 5 and 6. The 
embodiments of Figs 4-6 illustrate simple ways of in- 
cluding two or more input areas, defined by the cover- 
age area of the respective anodes 401 and 402, which 
different areas may function as different keys. 
[0042] In the illustrated embodiments, connection to 
the electrodes may be achieved by means of bonded 
wires or flex cables. 

[0043] Fig. 7 illustrates an electronic device 701 In the 



fern tsra radio coiiimrimcmni t^fmiirai, sucti as a mo- 
bile phone, in which the input interface according to an 
embodiment of the invention is included. Terminal 701 
comprises a chassis or housing 705, carrying a user au- 
5 dlo input In the form of a microphone and a user audio 
output in the form of a loudspeaker (not shown). A data 
output interface comprising a display 702 is further in- 
cluded, devised to display communication information, 
address list etc in a manner well known to the skilled 
10 person. Terminal 701 includes radio transmission and 
reception electronics (not shown), and is devised with a 
built-in antenna ineide housing 705. A set of keys 703 
may be included as a data input interface, usable e.g. 
for dialling, according to the established art. However, 
is for input of data and command signals, an input inter- 
face according to the present invention is also com- 
prised. In this embodiment, the input interface which 
combines a touch-sensitive area with a PLED for back- 
lighting in accordance with the invention, is devised as 
a circular surface 704. Dashed lines indicate separa- 
tions between separate input surface portions, which 
corresponds to different electrodes 401 and 402 as il- 
lustrated in any of Figs 4-6. The separations may be in- 
visible to a user, by including a flat protective layer 101. 
Alternatively, ribs or grooves may be employed to pro- 
vide a detectable distinction between the input areas. In 
the illustrated embodiment, which should be regarded 
as a mere example, input interface 704 comprises seg- 
ments of a ring-shaped portion, and a central portion. 
Such an input interface may e.g. be used for scrolling in 
menus, by moving a finger in one or the other direction 
around the ring-shaped portion, whereas the centre por- 
tion may be used for Initiating a call, or as a phone lift 
function when responding to a call. Such an Interface 
has previously been implemented in e.g. the portable 
telephones of the Beocom 6000 series from Bang&Oiuf- 
sen, and a similar approach has been used in the pre- 
viously mentioned iPOD. However, the input interface 
of the present invention brings about a further technical 
effect to those prior art solutions, with backlighting, and 
preferably with combined usage of the uppermost elec- 
trodes for touch-sensing and for driving the PLEDs. 
[0044] The use of PLEDs according to the present in- 
vention, brings about several advantages. The PLED is 
made of a foil, and gives an area of light compared to 
conventional LEDs, giving a spot of light. All colours are 
possible, including white and RGB. It is also possible to 
design non-planar input interfaces with the design ac- 
cording to the present invention. The viewing angle de- 
pendence is excellent, essentially no angle dependence 
can be detected. The proposed design is also simple in 
its construction, and indicates less expensive produc- 
tion technology than using conventional LEDs. Finally, 
the mechanical building height is low, in particular in the 
advantageous embodiment with combined electrode for 
PLED and touch sensor. 

[0045] The foregoing has described the principles, 
preferred embodiments and modes of operation of the 
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construed as being limited to the particular embodi- 
ments discussed above, which should be regarded as 
illustrative rather than restrictive, and it should be ap- 
preciated that variations may be made In those embod- 
iments by workers skilled in the art without departing 
from the scope of the present invention, as defined by 
the following claims. 



Claims 

1 . Input interface for an electronic device, comprising 
a touch-sensitive input detection layer (1 02), and an 
input sensor (201) connected to said layer for de- 
tecting touch-generated capacitance variations in 
said detection layer, characterised in that said de- 
tection layer is transparent, and in that a polymer 
layer (1 03) of a polymer light emitting diode (PLED) 
is disposed under said detection layer and devised 
to emit light through said detection layer. 

2. The input interface as recited in claim 1 , character- 
ised in that said polymer layer is sandwiched be- 
tween a pair of conductive electrode layers 
(102,104) of said polymer light emitting diode, 
wherein said detection layer forms one of said pair 
of electrode layers. 

3. The input interface as recited in claim 2, character- 
ised in that said detection layer is an anode for said 
light emitting diode. 

4. The input interface as recited in claim 2, character- 
ised in that said detection layer comprises an indi- 
um-tin-oxide substrate. 

5. The input interface as recited in claim 2, character- 
ised in that said polymer layer comprises an un- 
doped conjugated polymer. 

6. The input interface as recited in any of the preced- 
ing claims, characterised in that said input sensor 
is coupled to said detection layer through a DC-volt- 
age blocking capacitor (203). 

7. The input interface as recited in any of the preced- 
ing claims 1 -5, characterised in that said detection 
layer is coupled to a switch (301), which switch is 
coupled to said input sensor and to a drive unit (1 05) 
for said polymer light emitting diode, which switch 
is devised to switch between connecting said de- 
tection layer to either said input sensor or said drive 
unit. 

8. The input interface as recited in any of the preced- 
ing claims, characterised in that a transparent pro- 
tective layer (101) is disposed over said detection 



9. The input interface as recited in any of the preced- 
ing claims, characterised in that a control unit 

5 (202) Is connected to said Input sensor and to a 
drive unit (1 05) for said polymer light emitting diode, 
which control unit is devised to control said drive 
unit to activate light emission from said polymer light 
emitting diode dependent on an input signal sensed 

io by said input sensor. 

10. The input interface as recited in any of the preced- 
ing claims, characterised In that said detection 
layer comprises a plurality of separate segments 

15 (401 ,402) representing separate input areas. 

11. The input interface as recited in claim 10, charac- 
terised in that a continuous polymer layer (103) of 
said polymer light emitting diode is disposed under 

20 said plurality of separate segments of the detection 
layer. 

12. The input interface as recited in claim 10, charac- 
terised in that separate polymer layer portions 

25 (501 ,502) are disposed under said plurality of sep- 
arate segments of the detection layer. 

13. Electronic device (701) comprising an input inter- 
face (704), said interface including a touch-sensi- 

30 tive input detection layer (1 02), and an input sensor 
(201) connected to said layer for detecting touch- 
generated capacitance variations in said detection 
layer, characterised In that said detection layer is 
transparent, and In that a polymer layer (1 03) of a 

35 polymer light emitting diode is disposed under said 
detection layer and devised to emit light through 
said detection layer. 

14. The electronic device as recited in claim 13, char- 
40 acterised in that said polymer layer is sandwiched 

between a pair of conductive electrode layers 
(102,104) of said polymer light emitting diode, 
wherein said detection layer forms one of said pair 
of electrode layers. 

45 

15. The electronic device as recited in claim 13, char- 
acterised by the features of any of claims 3-12. 

16. The electronic device as recited in claim 13, char- 
so acterised in that said electronic device includes a 

radio communication terminal. 

17. The electronic device as recited in claim 13, char- 
acterised in that said electronic device includes a 

55 media player. 
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